Dietary genistein supplementation in laying broiler breeder hens alters the development and metabolism of offspring embryos as revealed by hepatic transcriptome analysis.
Genistein (GEN) is a type of isoflavone mainly derived from soy products. In this experiment, we added 40 and 400 mg/kg GEN to the diet of laying broiler breeder hens to clarify the maternal effects of GEN on the development and metabolism of chick embryos. GEN treatment at 40 mg/kg increased embryonic length, weight, and liver index, as well as the width of the proliferative zone in the tibial growth plate of chick embryos. Gene ontology (GO) cluster analysis of the hepatic transcriptome showed that GEN treatment promoted embryonic development and cell proliferation. Low-dose GEN treatment increased insulin growth factor-binding protein (IGFBP)3 mRNA expression in the embryonic liver, whereas high-dose GEN treatment increased IGFBP5 expression and activated the apoptosis and protein tyrosine kinase signaling pathways. Furthermore, adding supplemental GEN to the diet of hens promoted the glycolysis process in the embryonic liver through the insulin-signaling pathway, upregulated target genes (phosphoglucomutase-2, hexokinase 1, dihydroxyacetone phosphate by aldolase, phosphofructokinase, platelet, and enolase 2), and enhanced the transport of carboxylic acids and cholesterol and the synthesis of unsaturated fatty acid (arachidonic acid) in the embryonic liver through upregulation of liver X receptor, sterol regulatory element-binding protein 1, and patatin-like phospholipase A. Additionally, GEN treatment increased fatty acid β-oxidation and Na+/K+-ATPase activity in the embryonic liver through activation of peroxisome proliferator-activated receptors (PPARs; PPARα and PPARδ) and the AMPK signaling pathway, which could provide energy for embryonic development. In addition, GEN treatment in hens increased superoxide dismutase activity and metallothionein expression in the chick embryonic liver and promoted lymphocyte proliferation through upregulation of mRNA expression of CDKN1A, IL12RB1, Sox11, PRKAR1A, PRKCQ, and TCF3. The improved immunity and antioxidant capacity, as a result of maternal GEN effects, was conducive to embryonic development. In summary, the addition of GEN to the diet of laying broiler breeder hens significantly promoted the development and metabolism of chick embryos.-Lv, Z., Fan, H., Zhang, B., Ning, C., Xing, K., Guo, Y. Dietary genistein supplementation in laying broiler breeder hens alters the development and metabolism of offspring embryos as revealed by hepatic transcriptome analysis.